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General Information 

Section Complete 



Title: Write a descriptive title of the invention. 

manufacturing procee for dtmct tunneSng emitter 
Abstract: Write a brief abstract of the invention. 



A improved manufacture process was ©evetoped m this invention tor direct tunning electron emitter (tevwe Comparing first generation process, ffils invention 
provides much i>efferpedte> pad isolation, resolved top to bottom e&ctrod s^o^ issue and improves <fe*9ice vfc# /rem - 5 % fo 40 % Tne pad to pad 
isolation is improved by using metaf etch to reptace trench oxide etch The top to bottom etmtrod snorting is resided by redesign ma process flow and using thin 
dielectric m-off process The device ymtd m improved by adomg an annaalmg process at end With optimizing anneamg conaWon, th edevice ytekt is improved 
stgnfficantfy 



Projects: Select projects associated with disclosed invention 



Qrca 



Products: Select product names or nianbers associated with this invention 



MIS far ernmr 
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Published: Was a description of the invention published, or are you planning to publish? If so, when and in what publkartiorts? 

No 



Announced: Was a product including the invention announced, offered for sate, sold, or is such activity proposed? If so, when and where? 

No 



Disclosed: Was the invention disclosed to anyone outside of HP, or will such disclosure occur? If so, when and to whom? 



Urgency : WW the invention be published, announced, or disclosed in the next 3 months? 



No 



Described: Was the invention described in a lab book or other record? 
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in electron fHes and tab note book 



BuMt: Was the invention built, modeled, or tested? If so, when? 
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November 11. 2000 



Government Contract: Was the invention made under a government contract? 
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Prior Solutions: List prior solutions and their disadvantages 



in the first generation direct tunn&Mng process, f*?«r* iwr» foSowing issues: 

1 ortde trench etch process was used for isolation, but # rJd no provide good isolation batman emitters and pad to pad. because of good slap coverage of 
mataf deposition ft r&sutte tn poor isolation ( ~ 10 ohm was measured between pad to pad). 

2. Tha mtn arwssfon layer was deposited before first layer metai etch. Therefore, extmmty high selectivity is required for the metal etoft process. Due to very thtn 
emission layer (50 - 100 A) is needed for direct tunneling device, the reqnement is very difficult to meet. And top to bottom etectrod shorting is a big issue 

3. mem was no annealing to the process. Therefore, interface m not was conditioned between fist and second layer metal as waM as the interface between 
emission layer and sMcon 



Problems Solved: Explain the problems sofced by tne invention. 



in this invention, isolation between emitters m improved from 10 Ohm m prior soiotion to greater than 30 MQhm in this invention, Top to bottom shorting issue is 
resolved by redesign the process flow and using dfatectm 0t off process This change in process flow remove the high selectivity requirement for metal etch 
process The device ytekt is improved from -5% to 40% by impttmenmg and optimizing an anna&mg process 



Advantages: What are the advantages of the invention over what has been done before? 



The improved rmnufacturmg process in this invention promts much better isolation between emitters, resolved top to bottom electrod shorting . and rasoM&d m 
high device yiekl 



Description: Describe the construction and operation of the inventkxi 



A improved manufacture process was developed m this invention fdrdfcect tunneling electron emitter device Comparing Mrst generation process, this invention 
provides much better pad to pad isolation by using second tayer metal etch to repface oxide trench etch And tt resolved top to bottom etoctr&d shorting issue by 
redesign process flow f emission mm fHm ts deposited after first layer metal etch, and apply dielectric ffi off process Finatiy. improved device ytetd from -5% to 
40 %. by adofng an annealing process at and With optfomzmg anneaMng conoftkm. th eoevtca yiekl is improved stgnmcantty 
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Chen. Zhfehang (John) 


4411 Snowbrush Dr 


Corvallis 


OR 


97330 United States [US] 


Johnstone, Mark A 


33949 Bond Rd 


Lebanon 


OR 


97355 United States [US] 


RaroarnoorthL Sriram 6062 SW Technology Loop, Apt 91 


Corvalits 


OR 


97333 United States [US] 


Regan, Michael 


3210 NW Arrowood 


Corvallis 


OR 


97330 United States [US] 


Inventor Citizenships: Select the country of citizenship for each Inventor 



my invention disclosures 



rage .1 m *» 



inventors 




Country of Citizenship 


Chen, Zhuchang (John) 




unitea otates 


Johnstone, Mark A 




United States [US] 


Ramarooorihi, Sriram 




inota Mrsij 


Regan Jvftchae! 




United States riJSl 


inventor Mail Stops: Enter the HP M. 


ait Stop for each Inventor. 




Inventors 




rtr* iwati oiop 


Chen, Zhizhang (John) 




(WO 1 I OkM 


Johnstone, Mark A 




MS1 13 


Rarrarnoorthi, Srrram 




MS113A 


Regan, Michael 




MS10318 


Non HP inventors: Please list the na 
with HP 


mes, home addresses, telephone nuinbers, email addre 


sses, ar*i countries c* citken^ 





Witness Information 

Section Coroptete 


Witnesses: This invention has tx 


•sen explained to and understood by the fottowing witnesses 




Lteo, Hang [Q03D6348! 

Con*Bt* OR USA 


Telnet: 716-8074 

Location Code: S410-533S 


htmgt_lfiao@ex cv hp com 

Added by Chen Zh&hsng [John) on 1/Stf1 


Witness Dates: At what date wa 


s this invention first explained to and understood by each witness? 




Witnesses 




Date Understood 


Uao, Hang 




January 3, 2001 



Additional Information 

Section Complete 



Electronic Documents; Do you have electronic document files to upload? 



File Name 

Click to V«w 
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Bytes 
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Uploaded 

Date 
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Uploaded By 

User 

Chen, Zhizhang (John) 
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Categories: Select WKRP categories where this invention disclosure should be indexed 



Manufacturing Technologies Fabrication 



Keyword(s): Select keywords to index this invention disclosure 



Mis direct tunneimg emitter 
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